We have used radioligand binding to synaptic membranes from distinct rat brain regions and quantitative autoradiography to investigate the postnatal evolution of acetylcholinesterase (AChE)-evoked up-regulation of ␣-amino-3-hydroxy-5-methylisoxazole-4-propionic acid (4, 7, 14, 20, 27, 40 days-old and adult rats), AChE effect on binding was concentration-dependent and blocked by propidium, BW 284c51, diisopropylfluorophosphonate and eserine, therefore requiring indemnity of both peripheral and active sites of the enzyme. AChE-mediated enhancement of [ 3 H]-fluorowillardiine binding was measurable in all major CNS areas, but displayed remarkable anatomical selectivity and developmental regulation. Autoradiograph densitometry exhibited distinct temporal profiles and peaks of treated/control binding ratios for different cortices, cortical layers, and nuclei. Within the parietal, occipital and temporal neocortices, hippocampal CA1 field and cerebellum, AChE-potentiated binding ratios peaked in chronological correspondence with synaptogenesis periods of the respective AMPA-receptor containing targets. This modulation of AMPA receptors by AChE is a molecular mechanism able to transduce localized neural activity into durable modifications of synaptic molecular structure and function. It might also contribute to AChE-mediated neurotoxicity, as postulated in Alzheimer's disease and other CNS disorders.
Introduction
Glutamate receptors (GluRs) are crucial for nervous system function and development, synaptogenesis and neural plasticity. Their overactivity and/or malfunctioning lead to acute neurotoxicity and chronic neurodegenerative diseases. The ␣-amino-3-hydroxy-5-methylisoxazole-4-propionic
Abbreviations: AChE, acetylcholinesterase; AMPA, ␣-Amino-3-hydroxy-5-methylisoxazolepropionate; BW284c51, 1,5-bis(4-allyl-dimethylammoniumphenyl)pentan-3-one dibromide; CA1, CA1 field of hippocampus proper; CAM, cell-adhesion-molecule; CNQX, 6,cyano-7-nitroquinoxaline-2,3-dione; DFP, diisopropylfluorophosphonate; [ 3 H]-FW, [ 3 H]-(S)-5-fluorowillardiine; GluR, glutamate receptor; KSCN, potassium thiocyanate; MK801, (+)-5-methyl-10,11-dihydro-5H-dibenzo [a,d] cyclohepten-5,10-imine; Narp, neuronal activity-regulated pentraxin; NBQX, 2,3-dihydroxy-6-nitro-7-sulfamoyl-benzo[f]quinoxaline; P, postnatal day (P 0 = first 24 h of extrauterine life); PLA2, phospholipase A2; T/C ratios, treated/control ratios.
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acid (AMPA) receptor subclass of GluRs plays a capital role in the formation and stabilization of brain synapses and circuits (for reviews see Dev and Henley, 1998; Dingledine et al., 1999) . Insertion of GluR subunits in the postsynaptic membrane is involved in the fine-tuning of enduring neural connections modulated by synaptic activity (Zhao et al., 1998; Petralia et al., 1999; Lüscher et al., 2000) . Activity-dependent changes in the surface insertion and functional expression of AMPA receptors are strictly regulated by proteins located at the intracellular, but also at the outer side of the membrane (for reviews see Dev and Henley, 1998; Braithwaite et al., 2000) . Extracellular proteins that might play such a role include cell-adhesion-molecules (CAM, Brose, 1999; Song et al., 1999) , phospholipase A 2 (PLA2, Dev et al., 1995) neuronal activity-regulated pentraxin (Narp, O'Brien et al., 1999) and acetylcholinesterase (AChE, Olivera et al., 1999 ). An ever-growing body of evidence shows that, besides hydrolyzing the neurotransmitter acetylcholine at synapses,
